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Hydroxyketones have shown high cytotoxicity to specific tumors [1] , as well as potent inhibitory activity against urease [2] . A mixture of β-hydroxyketones has been found in the surface waxes of cabbage and broccoli (Brassica oleracea) consisting mainly of 14-keto-16-hydroxy nonacosane and 15-keto-13-hydroxynonacosane [3] . In the literature, various methods are described to prepare β-hydroxyketones either as final compounds or as intermediaries in the synthesis of other compounds. Such methods include aldol condensation of ketones and aldehydes in either the absent or presence of catalysts [4a-i] , reaction between magnesium compounds derived from α-bromoketones and carbonyl compounds, reduction of α-bromoketones [5a-d] , via the Grignard reaction [6a-d] and boryl enolates [7a-7c] . We have been interested in the study of the reactivity of boron heterocycles with bases and alkyl halides to produce the N-alkyl and N-methyl-2-alkyl derivatives [8a-c] . The aim for obtaining new (N→B) phenyl(N-methyl-2-alkyl-aminodiacetate-O,O',N)boranes (3) (Figure 1 ) prompted us to use the 2-bromoacetophenones a-c as alkylating agents. However, we found that the products were a mixture of β-hydroxyketones produced from the self-condensation of the α-bromoketones. Thus, 2,4-dibromo-3-hydroxy-1, and 2,4-dibromo-3-hydroxy-1,3-di[(p-phenyl) phenyl]butan-1-one [6(c-c')] diastereomers were obtained from the reaction of 2-bromoacetophenone (a), 2-bromo-4'-chloroacetophenone (b), and 2-bromo-4'-phenylacetophenone (c), respectively in the presence of the lithium derivative of (N→B)phenyl(N-methylaminodiacetate-O,O',N)borane enolate (2) , which was produced by the reaction of boron heterocycle 1 with n-BuLi ( Figure 1 ).
The mixture of β-hydroxyketones was characterized by 1 H, 13 C NMR, HETCOR, COSY and infrared spectroscopy, and mass spectrometry.
As mentioned above, we expected to obtain the boron heterocycle 3 from the reaction between lithium enolate (2) and 2-bromoacetophenones a-c. However, analysis of the 1 H NMR spectrum in CDCl 3 from the reaction of compound 2 and 2-bromoacetophenone a did not exhibit signals for 3, but for a mixture of two diastereomers produced from the self-condensation of compound a. The spectrum exhibits three doublet signals at δ 3.70, 3.87, and 4.02, where one signal of each doublet is higher than the other one, indicating the overlap of two doublet signals from the two AB systems expected for the diastereotopic H-4 protons, whereas two singlets are observed at δ 4.49 and 4.65 in a 7:3 ratio for the H-2 protons assigned for the 4a (major) and 4a' (minor) isomer, respectively. The aromatic protons exhibit a complex pattern in the range between δ 7.23 and 7.62 and two doublets at δ 8.03 (J = 7.4 Hz) for the major isomer and 7.92 (J = 7.4 Hz) for the minor one. In order to confirm the overlap of the two doublets of the AB systems, the 1 H NMR spectrum of 4(a-a') was obtained in DMSO-d 6 ; effectively the spectrum displays two AB systems ( Table 1 ). The doublet signal at δ 3.87 observed in the spectrum in CDCl 3 , now appears as two doublet signals, for H A -4 at δ 4.23 and for H B -4' at δ 3.90. These data reveal that the doublet signals of H A -4 and H B -4' are between H A -4'(minor isomer), which appears at low field, and H B -4 (major isomer), which appears at high field in the spectra obtained in both CDCl . The signals were also assigned by ( 1 H-1 H) COSY and confirmed by a HETCOR experiment, as were those of compounds 5(b-b') and 6(c-c'). In the 13 C NMR spectrum of the mixture of 6a and 6a', the signals for C-5 and C-15 were not assigned due to the probability that they are overlapped with other signals, as are the signals for C-10, C-11 and C-12. Table 1 shows the 1 H NMR data of β-hydroxyketones 4(a-a'), 5(b-b') and 6 (c-c'). The 13 C-1 H HETCOR spectrum of the mixture of 4a-a' in DMSO-d 6 exhibits correlation of the protons at δ 4.23 and 3.60 (major isomer) with C-4 at δ 33.2, the AB system for H-4'(minor isomer) correlates with C-4' at δ 39.3, the signal at δ 4.96 (H-2) with C-2 at δ 67.7, and the signal at δ 5.11 (H-2') with C-2' at δ 67.0; correlations between the aromatic protons and the corresponding carbons are also observed. The 13 C NMR spectrum of 4a-4a' also displays signals at δ 192.6 (more intense) and 191.3, assigned for C-1 to 4a and 4a', respectively. The signals of C-5 and C-11 for both diasteromers were assigned by comparison with substituent analogies [8b,c] . It is important to notice that the stereoisomer erythro-2,4-dibromo-3-hydroxy-1,3-diphenylbutan-1-one (4) is already described in the literature, but prepared by another method. The compound's 1 H NMR spectroscopic data are given in CCl 4 [5d]; the AB system is at δ 3.83 and 3.40, whereas the chemical shift of H A is similar to that of H A -4' in CDCl 3 . This suggests that in this work, the minor isomer is the erythro one and the more abundant, the threo one. The formation of four stereoisomers would be expected, due to the generation of the two chiral centers C-2 and C-3, where two are pairs of enantiomers, resulting from a pair of diastereomers. Under the reaction conditions used in this work, it is possible to propose the formation of complexes between lithium boron heterocycle enolate (7) and α-bromoketones, producing the E-and Z-enolates The 20eV EI mass spectra of the mixture of compounds 4(a-a'), 5(b-b') and 6(c-c') do not exhibit the molecular ion, and do show different fragmentation patterns.
Experimental
The reagents were purchased from Aldrich Co. 1 H and 13 C NMR spectra were recorded on Bruker Avance 300-DPX spectrometers; CDCl 3 and DMSO-d 6 were used as solvent. Infrared spectra were recorded on a Perkin-Elmer 16F PC FT-IR spectrometer.
The procedure for preparation of compounds 4a-4a' is typical for the preparation of 5b-5b' and 6c-6c'. -3-hydroxy-1,3-diphenylbutan-1-one  4(a-a') : A solution of 0.4 g (1.72 mmol) of (N→B) phenyl[N-methyliminodiacetate-O,O',N]borane (1) in 40 mL of THF, under nitrogen, was cooled to -80 o C and 1 mL (1.72 mmol) of a solution of n-BuLi (1.6M) in n-hexane was added dropwise. The reaction mixture was stirred for 30 mins at -80 o C and then for 90 mins at room temperature. The reaction mixture was then cooled in a dry ice bath to -80 o C, and a solution of 0.34 g (1.72 mmol) of 2-bromo acetophenone a in 10 mL of THF, was added. After being warmed to room temperature and stirred for 24 h, the solution was filtered under vacuum and the solvent evaporated. The solid obtained was washed with diethylether and the solution again filtered. The filtrate contained 0.17 g of 2-bromo acetophenone a, equivalent to 50% of the reagent added. The remain solid was treated with a mixture of chloroform/acetonitrile (90:10). n-Hexane was added and 0.24 g of a white solid was precipitated, which was identified as boron heterocycle 1, corresponding to 60 % of the reagent added. The filtrate was evaporated slowly to give 0.26 g of yellow crystals, identified as a mixture of 2,4-dibromo-3-hydroxy-1,3-diphenylbutan-1-one 4(a-a') diastereomers, in 39% yield. 
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